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CLAIMS 

What is claimed are: 



5 ^^^\J. The internet protocol over wavelength division multiplexing (WD^ 
network structure comprising: 

a plurality of sub-ring for connecting n number of terminals (where n i^Xpositive 
integer) lo which unique user wave lengths are respectively allocated; 

a main ring for connecting n number of connection nodes connoting sub-rings to 
1 0 which unique user wave lengths are respectively allocated; 

a single sub-ring controller connected to said single surf-ring and said main ring, 
and controlling the flows of a packet transmitted/received ip&de said sub-ring and a packet 
transmilted/received between said sub-ring and said maM ring; and 

a main ring controller for controlling the/flow of a packet transmitted/received 
1 5 inside said main ring, 

wherein said terminals and connection nodes each add/drop only their own unique 
wavelength signals, 

said sub-ring controller and/main ring controller drop all the wavelength division 
multiplexed signals to de-multir5iex the signals, load each of said signals on their unique 
20 user wavelengths in their destination terminals, and then multiplex again said signals to 
transmit to said sub-ringed main ring, and 

said sub-ring^ontroller adds the identifying code (which is called a X tag) of the 
sub-ring having ^destination terminal, to the transmitted packet and then transmits it to 
said main rint 



25 




The internet protocol over wavelength division multiplexing (WDM) 
structure according to claim 1, wherein the number of the sub-rings connected lo 
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said main ring and the number of the terminals connected to one sub-r ingju^^trrl^nX^ 
the n number of wavelengths (K , - \ n ) allocate^ mair) ring , 

and the n number of wavelength^ to each of the terminal in a given sub- 

rin S 316 sh^red^hergST^e n 2 number of terminals are supported by the n number of 
5 waviaengtnT(X i ~ X ft ). 



t 5, 

n \ 

m 



* Tlie iuteinet protocol ovcrx^aveienjth division m uiii^*4«ft=^wf^ 

network structure^ccordnj^ connection nodes 

incl u^a-wave tenprticniiri lpr for adds/drops only its r» W n unique user xy MvPl^ihc 

I he internet protocol over wavelength division multiplexing (WDh 
10 network structure according to claim 1, wherein said wavelength coupler includes ap'mpiii 
circulator, a fiber Bragg grating for reflecting an unique user wavelength from a 
corresponding terminal and for passing other wavelengths, and an output chelator, 

said input circulator transfers the wavelength division multiplexed signal inputted 
via said sub-ring to said fiber Bragg grating and drops the uniqu^user wavelength from the 
1 5 corresponding terminal, that is reflected by said fiber Bragg^ratmg. 

said output circulator transfers the signal addefl at the corresponding terminal to 
said output terminal of said fiber Bragg grating^tfnd transmits said signal along with the 
signal passed through said fiber Bragg grating^ said sub-ring. 



5. In a sub-ring contraHcr, an internet protocol over wavelength division 
20 multiplexing (WDM) network suture according to claim I, comprising: 

a de-multiplexing m^ns for dropping the wavelength division multiplexed signals 
passing through said spring by wavelengths to de-multiplex the wavelength division 
multiplexed signals; 

a routing/means for establishing the path of the demultiplexed packet by the 
25 destination tefYninal, using the destination terminal address included in the packet; 
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a packet grouping means for grouping the packet for which its path is esii&HSfied by 
its destination terminal; 

a wavelength allocating means for loading said pacjtet'groupcd by its path on the 
unique user wavelengths of said destination terminal^nd 
5 a wavelength multiplexing mtmy^for multiplexing all the wavelength 

transformation signals for all the desjptffion terminals to transmit the multiplexed signals 
lo said sub-ring. 

6. An internet protocol over wavelength division multiplexing (WDM) 
network stnjcjkfre according to claim 5, wherein said packet grouping means include at 
10 least n nyrnber of buffers for storing the packets discriminated by their destinations in said 
rouLkfg means. 



fu 



An i nternet p ro tocol o v er wavele n gth divis i on multiplexing (WCT 

network structure according to claim 5, wherein said sub-ring controller includes: 

a X tag attachment means for attaching the tag according to the paitTof the packet 



1 5 determined by said packet routing means; 

a frame means for combining said X tag 
packet with a determined transmission 

a wavelength controller for transformin; 
user wavelength; and 
20 a light transmitter for trans: 

said expanded packet to said 

i 



and said naelcet to expand the combined 
;aid expanded packet into its own unique 
ique user wavelength signal of 



8. An/internet protocol over wavelength division multiplexing (WDM) 
network smjpfure according to claim 5, wherein said sub-ring controller includes: 

an optical receiver for receiving the unique user wavelength signal from said main 
25 .ifj^- 
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^h&mrtmm tor gynchroi^^ signal a nd torjeceivB gT^ 

including CRC (cyclic redundancy che^and 

a X tagjl^ea&TgT^^ d&Kn&ting said X tag to transmit the packet to the 
routmg^neansT 

5 ^^ > 9 ' An internet P rotoc °J over wavelength division multiplexing (WDM) netwc 
structure according to claim 1, comprising: 

a X-tag delineator for delineating a destination sub-ring using the X-tag addj/to the 
packets; 

a X-tag based switching section for distributing the packets by thej/desttnaiions 
1 0 according to the X-tag of the destination terminal; 

at least n number of buffers for storing the packets distributed according to the 
destination at said X-tag based switching section; 

at least n number of lead frame sections for reading th/packets from each of the 
buffers and for adding the X-tag corresponding to said destination; and 
1 5 the n number of transmitters for reading the packets from each of said buffers to 

transmit the packets with optical signals having wavelengths allocated to said destination. 



O 
o 



10. The internet protocol over Wavelength division multiplexing (WDM) 
network structure according to claim 1, wherein said main ring is extended horizontally by 
connecting n number of said connection nodes of said main ring and n number of 
20 connection nodes of another main ring by means of gateway controller, 

a transmitting part of said sub-ring controller adds an identifying code (X-tag) of the 
connection node to a packet for transmitting, and then transmits it to a transmitting part of 
said main ring, / 

said gateway controller transforms an identifying code of said packet into 
25 identifying codes of saia connection nodes connected with a receiving part of said sub-ring, 
and then transmits it/to a receiving part of said main ring. 
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11. An internet protocol over wavelength division multiplexing (Wl 
network structure according to claim 1. wherein a plurality of intermediate rings*o™Lted 
with the plurality of said sub-rings make a structure of a three-layer structur^yconneciing 
with said main ring, said intermediate ring having intermediat^r% controllers for 
5 controlling a path of the packet transmitted from said sub-rings oHald main ring, 

said sub-ring controller adds identifying code oMhe intermediate ring having 
destination terminal and identifying code of said spring, to the packet for transmitting, 
mid then transmits extended packet, 

said intermediate ring controller copfirrns identifying code of said intermediate ring 
10 included in the extended packet tr^mitted from said sub-ring, and if a stuie of ihc 
identifying code is null, said intermediate ring controller confirms identifying code of said 
sub -ring, and then transmits^ extended packet to said sub-ring having said destination 
terminal, and if the stated not null, it transmits said extended packet to said main ring, and 
said main controller confirms identifying code of said intermediate ring included in 
15 the extendeo^packet transmitted from said intermediate ring, and then changes said 
idcnlifying>todc of said intermediate ring into a null state, and then transmits said extended 
packej/u> said intermediate ring having said destination terminal. 



nj 



Itroi rerr^^n-4iWCTftt-|ttKoi/w>] p Vrr wnvrlffnciri 
multiplexing network structure including the n number of terminals (where n isa^itive 
20 integer) to which unique user wavelengths, are-Tfspcctively allocated, jptKsub ring for 
connecting the n number of terminals iryanng shape, comprising 

a de-multiplexing means fo/4oppii^Qwa^letigUj division multiplexed signals 
passing through said sub-ring try waveletfahytode-multiplex the wavelength division 
multiplexed signals; 

a routing means forj^h'shi^the"p^--orthe de-multiplexed packet by the 
destination terminal, usingthe destination terminal address included in the packet; 

a pac^j^fourjingmeans for grouping the packet for which its path is established by 
its destiiiatfonterniinal; 
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unique user wavelengths of said destination terminals; and / 
a wavelength multiplexing means for multiplexing all the wavd^th 
transformation signals for all the destination terminals to transmit the multiplexZignals 
5 to said sub-ring. ' 



xsrf • 

Ul 
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13. The sub-ring controller according to claim 12, whereir^aid packet grouping 
means include a, Jeast n number of buffers for storing the pack/discriminmed by their 
destinations in said routing means. 



12, wherein the internet protocol 
ncludes: 

h divisiorMjHfliiplexijig signal 



15 



1 4. The sub-ring controller 
0 over wavelength division multiplexin/(WDM) 
a main ring along which th 
transverscs, and 

a sub-ring connected via sai^sub^Toniroller to a plurality of connection nodes 
in said main ring to which unique userwlvdengths are allocated, respectively, 

said sub-ring controller for adding an unique user wavelength information (X tag) 
on the destination suh-ring to a packet (0 be transmitted from its own sub-ring to other sub- 
ring and then for transmitting Ve packet to said main ring, in order to communicate will, 
other sub-rings connected to^aid main ring, includes: 

a \ tag attachraenymeans for attaching the \ tag according to the path of die packet 
20 determined by said packet routing means; 

a frame me>ns for combining said \ tag and said packet to expand the combined 
■ packet with a determined transmission packet; 

a wavelength controller for transforming said expanded packet into its own unique 
user wavelength; and 

25 A light transmitter for transmitting into its own unique user wavelength signal of 
said^expanded packet to said main ring. » 
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over wavelength division multiplexing (WDM) network includes: 

a main ring along which the path of the wavelength division multiplexing si^l 
iransverses, and 

a sub-ring connected via said sub-ring controller to a plurality of conne^n nodes 
in said main ring to which unique user wavelengths are allocated, respective]/ 

said sub-ring controller for delineating a I tag from the signal nZvcd from said 
main ring to transmit the signal to the destination terminal, in order/con^municale with 
other sub-rings connected to said main ring includes: 

an optical receiver for receiving the unique user wavd^th signal from said main 

ring; 

a lead frame means for synchronizing said recced signal and for receiving the 
packet including CRC (cyclic redundancy/heck); anc 



a X tag delineating means for c 
15 routing means. 



Jineatin^aid^ tag to transmit the packet to the 



2 



f3 



1 6. A main ring controller for^eceiving an extended packet to which a X tag is 
attached from a source sub-ring confer to transmit the packet to a destination sub-ring 
controller, comprising: 

a X-tag delineator for defeating a destination sub-ring using the X-tag added to the 
20 packets; 

a X-tag based swi^ning section for distributing the packets by their destinations 
according to the X-tag o/tbe destination terminal; 
j at least n number of buffers for storing the packets distributed according to the 

destination at said^-tag based switching section; 

at leas/n number of lead frame sections for reading the packets from each of the 
buffers and4or adding the X-tag corresponding to said destination; and 

he n number of transmitters for reading the packets from each of said buffers to 
iran/muuhji i^Uu wi\h Uf ,Uval signals having wave) englrTsaHgg a led tu said Uemimu l oT r. 
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(yi^ 1 A method of transmitting/receiving packets in a sub-ring controller^ 
comrolling transmission/reception of the packets between any two of terminal in an 
internet protocol over wavelength division multiplexing (WDM) networicjpduding the n 
number of terminals (where n is a positive integer) to ^ch^^^ tXigih , are 
respectively allocated, comprising the steps of: 

if a source terminal transmits packets^rrfaining destination terminal addresses on 
their own unique user wavelengths^tfr^the paths of the packets by the destination 
terminal addresses using the desu>Tanon terminal addresses contained in .he packets; 
grouping the packersio be transmitted to the destination terminals: and 
loading the^rouped packets on the unique user wavelengths of the destination 
icrminals^mTthcn transmitting the packets to the sub-ring, whereby said destination 
lermirrtfl drops said grouped packets. 



" Th e m eth 



wavelength division mull 
1 5 including delineating the 

said grouping step-mt 
to the desUnd^aJu^fr^nSls: 




rec e i ving pac ke ts in an i nternet - j3rotfli-OW i vc ; r 
wherein said routing step 

esfination termini 

the packets in the buffers allocated 



claim 



^O^* 19 The method of transmitting/receiving packets according to 

wherein a plurality of connection nodes of sub-ring connected via a main rjrjg^Ibng which 
20 the path of the wavelength division multiplexing signal transverses 

the method in said sub-ring contioiler for addu^anunique user wavelength 
j irifomia tion (X tag) on the destination sub-ring tojh^pwket to be transmitted from its own 
sub-ring to other sub-ring to transmit the packello said main ring, includes: 

a X tag attachment step of artaerung for attaching the X tag according to the path of 
25 the packet determined at the stefrof routing the packet; 

a frame step of^tSmbining the X tag with the packet to expand the packet as a 
determined transmission packet; 
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a wavelength allocating step of loading the expanded packet on it own unique us; 
wavelength; and / 

a light transmission step of transmitting the expanded packet loaded on /s own 
unique user wavelength to the main ring. 



iing^to claim 17, 



20. The method of transmitting/receiving packets accordir^ 
wherein a plurality of connection nodes of sub-ring connected via a mZnng along which 
the path of the wavelength division multiplexing signal transverses, 

.he meihod in said sub-ring controller for delineating X tag from the signal 
received from said main ring to transmit the signal to the delation terminal, includes" 

a light receiving step of receiving the unique useywavelength signal from said main 

ring; 

a reframe step of synchronizing the rccy/ed signal and for receiving the sig nu ] 
including CRC; and 

a X tag delineating step of delineating X tag to transmit the packet to the routing 

15 step. 



10 



F= i 



20 



21. The method of transmitting/receiving packets according to claim 19, 
wherein the main ring controller/4 receiving the expanded packet to which the X tag is 
attached from the source sub4ng to transmit the packet to the destination sub-ring, 

includes: 

a X-tag delineation' step of delineating the destination sub-ring using the X-tag 
contained in the packet/inputted; 

a X-tag bas# switching step of distributing the packets by their destinations 
according to the >/tag of the destination terminal; 

a hutting step of storing the packets distributed according to the destination in 
25 said X-tag based switching step on buffers; 

yfcframe step of reading the packets from the buffers and then tor adding again a X- 
tag corresponding to said destination; and 



i 
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a transmission step of transmitting the lead framed packets with optical 
having wavelengths allocated to said destination. 



signa 



ur 



22. An internet protocol over wavelength division multiplexing (WDM) 
network structure comprising: 

> the n number of terminals (where n is a positive integer) itywhich uni(,ue user 

wavelengths are respectively allocated; 

a single controller for controlling the flow of a packct/ansmitted between two 
terminals: and 

a ring network for connecting said n number of terminals and said single controller 
1 0 in a ring shape, wherein wavelength division multiplexed/signals are transmitted along said 
ring network. 

wherein said terminals each add/drop only' their own unique user wavelength 
signals among the wavelength division multiped signals transmitted via said ring 
network, and 

said controller drops all the wavelength division multiplexed signals transmitted via 
said ring network to de-multiplex the signals, loads each of said signals on their unique 
user wavelengths in their destination^fcrminals, and then multiplexes again said signals to 
transmit to said ring network. 



15 



23. The internet protocol over wavelength division multiplexing (WDM) 
20 network structure according/o claim 22, wherein any one terminal belonging to said ring 
network and any one tcrnfcnal belonging to other ring network are connected, the same 
■ unique user wavelength/ is allocated to said two terminals, whereby as communication 
between said two rhfe networks are made possible via said two terminals, said ring 
networks are horizontally extended, respectively. 



25 24> ^ ne inter net protocol over wavelength division multiplexing (WDM) 

network structure according to claim 22, wherein said terminals includes a wavelength 
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coupler for adds/drops only its own unique user wavelengths, said wavelength cpupleT 
including an input circulator, a fiber Bragg grating for Electing an unique u^a^elcnglh 
from a corresponding terminal and for passing other wavelengihs^rtTa^ circulator, 
wherein said input circulator transfers the wavelengt^isio^lriplexed signal inputted 
via said sub-ring to said fiber Bragg grating and^slhe unique user wavelength from the 
corresponding terminal, that is reflected^Tsaid fiber Bragg grating, and said output 
circulator transfers the signaladjle^Tthe corresponding terminal to said output terminal of 
said fiber Bragg gratinj^ransmits said signal along with the signal passed through said 
fiber Bragg gratipgio said sub-ring. 
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